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Summary 

We report 7 patients with symptomatic giant 
aneurysms in the cavernous portion of the inter
nal carotid artery (ICA) who were treated by 
trapping the ICA on either side of the aneurysmal 
orifice using detachable coils. In all 7 patients the 
ICA was sacrificed; 5 patients subsequently un
derwent bypass surgery (STA-MCA bypass, n = 
4; high-flow bypass, n = 1), the other 2 patients 
did not. In 6 patients, there were no post-treat
ment embolic episodes; one patient who had been 
treated by proximal occlusion of the ICA devel
oped transient ischemia due to an intra-aneurys
mal thrombus. Cranial nerve palsies were 
markedly improved in all patients. 

ICA trapping using detachable coils was a 
highly successful treatment method in these pa
tients. We found the detachable coils effective 
and easy to use in the trapping methods applied 
in this series of 7 patients. 

Introduction 

The mass effect attendant to giant aneurysms 
arising from the cavernous portion of the inter
nal carotid artery (leA) may produce compres
sion of the adjacent 3rd - 6th cranial nerves and 
result in symptoms such as headache and pain. 
Moreover, if the aneurysm extends into the 
subarachnoid space, subarachnoid hemorrhage 
may occur. As direct surgery to treat giant leA 
aneurysms is difficult, the conventional treat
ment of patients manifesting tolerance upon 
test occlusion is leA ligation 1. Experience with 

endovascular detachable balloon embolization 
therapy 2,3 has shown that the positioning of de
tachable balloons is sometimes difficult, pri
marily because no adequate detachment mech
anism has been devised. Therefore, detachable 
coils may be superior because more precise de
tachment is possible. We report 7 patients with 
giant aneurysms arising from the cavernous 
portion of the leA who were successfully treat
ed by trapping of the leA on either side of the 
aneurysm using detachable coils. 

Methods 

Between 1995 and 1999,7 patients with a gi
ant leA aneurysm were treated by leA trap
ping, using detachable coils for embolization. 
They were one male and 6 females, ranging in 
age from 50 to 76 years (mean 66.1 years). Their 
clinical presentation included mass effect with 
symptoms of diplopia, retro-orbital pain and vi
sual disturbance. All of the aneurysms were lo
cated in the cavernous portion of the leA 
(table 1). Diagnostic, high-magnification cere
bral angiograms and rapid-sequence digital sub
traction angiograms (DSA) were obtained to 
assess the aneurysmal size and shape, and the 
relationship of the aneurysm neck to the leA. 

Then, test occlusion of the cervical leA was 
carried out. Arterial back-pressure measure
ments were recorded and serial neurological 
tests were performed for 30 min during tempo
rary carotid occlusion to insure patient toler
ance. In these procedures, the contralateral in-
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Figure 1 Case 1. A) Left internal carotid angiogram show
ing a giant aneurysm in the cavernous portion. B) Diffusion 
MRl showing multiple infarctions in the left parietal lobe af
ter lCA ligation with coils. 

ternal carotid artery, ipsilateral external carotid 
artery and dominant vertebral artery were 
studied to evaluate the collateral circulation 
across the circle of Willis and to detect retro
grade filling of the aneurysm. When no neuro
logical deficits were recognized, single photon 
emission computed tomograms (SPECT) using 
99mTc-ethyl cysteinate dimer (99mTc-ECD) 
were obtained under re-occlusion of the ICA. 

Patients with clinical evidence of profound is
chemia and very low «30mmHg) back-pressure 
during balloon test occlusion may require a 
high-flow venous bypass graft before sacrifice of 
the ICA. In patients with no ischemic symptoms 

during balloon test occlusion, SPECT study may 
demonstrate hypoperfusion of the hemisphere 
ipsilateral to the occlusion site, and these pa
tients may require a low-flow bypass (superficial 
temporal artery to middle cerebral artery: STA
MCA bypass). Patients who tolerate balloon oc
clusion and manifest no hypoperfusion on 
SPECT study during ICA occlusion can be 
treated by sacrificing the ICA without a bypass. 

We usually sacrifice the ICA using several 
detachable coils. If there is retrograde filling of 
the aneurysm from a collateral flow, we per
form ICA sacrifice by trapping on both side of 
the aneurysmal orifice. Patients who did not 
receive bypass surgery underwent sacrifice of 
the ICA in the angiography suite following the 
balloon occlusion test and SPECT. Patients 
who required bypass surgery underwent sacri
fice of the ICA in the operating room and a 
portable DSA instrument was available during 
the procedure. 

Results 

Six patients tolerated balloon test occlusion 
without clinical deficits, however, 4 patients 
demonstrated mild to moderate hypoperfusion 
on SPECT scans. One patient developed a neu
rological deficit (hemiparesis) on test occlusion, 
this rapidly resolved upon deflation of the bal
loon. Based on these results, 4 patients under
went an STA-MCA bypass and sacrifice of the 
ICA, and one patient underwent a high-flow by
pass and sacrifice of the ICA. The remaining 2 
patients underwent sacrifice of the ICA only. 
All patients were treated with anticoagulation 
therapy for a week and antiplatelet therapy for 
several months after the ICA occlusion. 

One patient underwent only proximal occlu
sion of the ICA using detachable coils because 
the microcatheter could not be advanced to the 
distal aneurysmal orifice. On the first day after 
treatment, this patient had transient ischemic 
complications due to an embolic episode after 
proximal occlusion of the ICA despite antico
agulation therapy (figure 1). Therefore, she un
derwent direct surgery for ICA trapping be
tween the proximal site of the ophthalmic 
artery and the distal orifice, using a clip, on the 
day after proximal occlusion of the ICA. After 
this procedure, her ischemic complications dis
appeared. All other patients underwent trap
ping of the ICA between the distal and proxi-
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Figure 2 Case 2. A) Right internal carotid angiogram showing a giant aneurysm in the cavernous portion. B) After lCA 
trapping with a coil, the angiogram showed complete disappearance of the aneurysm. The distal (small arrow) and proximal 
(large arrow) sites of the aneurysmal orifice were completely obstructed with detachable coils. An aneurysmal clip was ap
plied to the contralateral aneurysm arising from left lC-PC. 

mal sites of the aneurysmal orifice using de
tachable coils (figure 2). They demonstrated 
significant improvement of their neurological 
symptoms approximately 3-6 months after i' 

treatment. All patients were followed up for a 
minimum of 6 months. 

Discussiou 
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In patients with giant ICA aneurysms, neuro
surgical approaches are often unsuitable and 
the majority of reported cases were managed 
by carotid ligation procedures 4,5. Ligation of 
the ICA has been used to treat intracranial 
carotid artery aneurysms with morbidity and 
mortality rates varying between 10 and 20% 6. 

Figure 3 Superselective angiogram demonstrating the dis
tal site of the aneurysmal orifice (small arrow) and oph
thalmic artery (arrow head). 

Table 1 Summary of the seven patients of giant aneurysm of the internal carotid artery 

/ 
Case Age/Sex Symptom Site Size BOT Bypass Treatment Complication Outcome 

Symptom SPECT 

1 66F LtIl,III,IV Cav 28mm none normal none coilligation infarction good 
(transient) 

2 68F Rt.III,IV,VI Cav 25mm none normal none coil trapping none good 

3 50M Lt.VI Cav 30mm none hypoperfusion STA-MCA coil trapping none good 

4 63F Rt. III,IV,VI Cav 26mm none hypoperfusion STA-MCA coil trapping none good 

5 65F LtIII,IV,V,VI Cav 20mm none hypoperfusion STA-MCA coil trapping none good 

6 75 F Lt.III,V Cav 27mm none hypoperfusion STA-MCA coil trapping none good 

7 76F Lt. III,IV,V,YI Cav 35mm hemiparesis N.D. Vein coil trapping none good 

BOT = balloon occlusion test; Cav = cavernous portion of the internal carotid artery; N. D. = not done; SPECT = single photon emis-
sion computed tomography; STA-MCA = superficial temporal artery - middle cerebral artery 
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Endovascular detachable balloon therapy 4,7,B in
volves proximal occlusion, trapping, or direct 
obliteration of the aneurysm. However, among 
patients treated by direct obliteration of the 
aneurysm, there was a low incidence of leA 
preservation. Therefore, when balloon occlu
sion is used, proximal occlusion appears to be 
most acceptable. Most of the intracavernous 
aneurysms treated by proximal balloon occlu
sion thrombose and the symptoms of cranial 
nerve dysfunction resolve slowly over several 
months. However, in some patients there was 
retrograde flow to the aneurysm from the oph
thalmic artery after leA ligation. In these cas
es, proximal occlusion may not result in com
plete thrombosis of the aneurysm and there is a 
risk of microemboli from the intra-aneurysmal 
thrombus to the distal leA. According to 
Berenstein et A19, balloon trapping procedures 
carry a decreased incidence of thromboembol
ic complications compared with proximal bal
loon ligation. Detachable balloons are some
times difficult to position, primarily because a 
satisfactory detachment mechanism has not 
been devised yet. Therefore, it remains very dif
ficult to occlude the leA on either side of the 
aneurysmal orifice using detachable balloons. 

Detachable coils 10,11 are therefore superior 
because their precise detachment is possible. 
For correct placement of the first coil, it is im
portant to know the precise distance between 
the ophthalmic artery and the distal site of the 
aneurysmal orifice. Therefore, we obtained an-

References 

1 Swearingen B, Heros RC: Common carotid occlusion 
for unclippable carotid aneurysms: an old but still effec
tive operation. Neurosurgery 21: 288-295, 1987. 

2 Higashida RT, Halbach VV et AI: Treatment of intracra
nial aneurysms with preservation of the parent vessel: 
results of percutaneous balloon embolization in 84 pa
tients, Am J Neuroradiol11: 633-640, 1990. 

3 Higashida RT, Halbach VV et AI: Endovascular detach
able balloon embolization therapy of cavernous carotid 
artery aneurysms. J Neurosurg 72: 857-863, 1990. 

4 Winn HR, Richardson AE, Jane JA: Late morbidity and 
mortality of common carotid ligation for posterior com
municating aneurysms. J Neurosurg 47: 727-36, 1977. 

5 Drake CG, Peerless SJ, Ferguson GG: Hunterian proxi
mal arterial occlusion for giant aneurysms of the carotid 
circulation. J Neurosurg 81: 656-665, 1994. 

6 Roski RA, Spetzler RF, Nulsen FE: Late complications 
of carotid ligation in the treatment of intracranial 
aneurysms, J Neurosurg 54: 583-587, 1981. 

7 Fox AJ, Viiiuela F et AI: Use of detachable balloons for 
proximal artery occlusion in the treatment of unclip
pable cerebral aneurysms, J Neurosurg 66: 40-46, 1987, 

8 Larson JJ, Tew J jr et AI: Treatment of aneurysms of the 

giograms using a microcatheter during the oc
clusion test (figure 3). If the distance between 
the ophthalmic artery and the distal site of the 
aneurysmal orifice is not sufficient to allow 
placement of the first coil, retrograde flow to 
the aneurysm may continue via the ophthalmic 
artery. In such cases, we avoid proximal occlu
sion only, because embolic episodes tend to 
persist after leA occlusion. Then we will try 
embolization involving origin of the oph
thalmic artery if its artery was filled with collat
eral flow from the external carotid artery. Ezu
ra et Al emphasized that combined parent 
artery and ophthalmic artery occlusion is an ef
fective treatment for a giant aneurysm located 
between the ophthalmic artery and the posteri
or communicating artery. They used detachable 
balloons and coils to reduce the danger of em
bolic ischemia after leA occlusion and to en
sure complete thrombosis of the giant leA 
aneurysm 12. We found that detachable coils can 
be used successfully to occlude both the distal 
and proximal sites of the aneurysmal orifice of 
the parent leA and that retrograde filling com
pletely disappeared after placing a coil just 
proximal to the ophthalmic artery. 

Conclusions 

leA trapping using detachable coils, is an ef
fective treatment modality, particularly in pa
tients with giant symptomatic aneurysms in the 
cavernous portion of the leA. 

internal carotid artery by intravascular balloon occlu
sion: long-term follow-up of 58 patients, Neurosurgery 
36: 26-30, 1995. 

9 Berenstein A, Ransohoff J et AI: Transvascular treat
ment of giant aneurysms of the cavernous carotid and 
vertebral arteries, Functional investigation and em
bolization. Surg Neurol21: 3-12, 1984. 

10 Guglielmi G, Viiiuela F et AI: Electrothrombosis of sac
cular aneurysms via endovascular approach. Part 2: Pre
liminary clinical experience. J Neurosurg 75: 8-14, 1991. 

11 Guglielmi G, Viiiuela F et AI: Electrothrombosis of 
saccular aneurysms via endovascular approach. Part 1: 
Electrochemical basis, technique, and experimental re
sults. J Neurosurg 75: 1-7, 1991. 

12 Ezura M, Takahashi A, Yoshimoto T: Combined in
travascular parent artery and ophthalmic artery occlu
sion for giant aneurysms of the supraclinoid internal 
carotid artery. Surg Neurol 47: 360-363, 1997. 

Yutaka Kai, M,D. 
Department of Neurosurgery 
Kumamoto University Medical School 
Honjo 1-1-1, Kumamoto 860, Japan 




